We review recent B + , B 
Introduction
The study of exclusive b-hadron lifetimes provides an important test of our understanding of b-hadron decay dynamics. Lifetimes are especially useful to probe the strong interaction effects arising from the fact that b quarks are not free particles but are confined inside hadrons. In the naive spectator model, the b quarks are treated as if they were free and one therefore expects τ (B + ) = τ (B A third method for lifetime measurements relies on inclusive topological vertexing, pioneered by the DEL-PHI and SLD collaborations. Here, the charged particle topology of the decays is reconstructed and the separation between charged and neutral b hadrons is achieved simply using the sum of the charges of all tracks associated with a secondary vertex. This method has the advantage of large statistics but requires good control in the detailed simulation of b hadron production and decay.
The SLD collaboration has updated its topological vertexing analysis 4 with data taken during the first part of the 1997-98 run. A set of 49,664 B decay candidates is selected with an efficiency of 50% and a purity of 98%. Separation between B + and B 0 d decays is performed on the basis of the total charge Q tot of tracks associated with the secondary vertex (see Fig. 1 ). The charged (neutral) sample consists of 30,028 (19,636) decays with |Q tot | = It should be noted that recent measurements of x E b , including an analysis by SLD using the same topological technique, 5 find a somewhat larger value for x E b ≃ 0.72 (see also the L3 measurement below). Such a value would shift the above lifetimes down by about 0.064 ps.
The L3 collaboration has also developed an inclusive topological vertexing technique, first applied to measure the average b-hadron lifetime. 6 The vertexing algo- 7 From a sample of 2 × 10 6 hadronic Z 0 decays, the analysis selects 890,506 secondary vertices. The separation between charged and neutral decays is then obtained by forming the vertex charge Q SV defined as the product of the weighted sum of track charges and the sign of the Jet Charge, where the weight represents the probability to belong to the secondary vertex. Fig. 2 shows the vertex charge distribution and the cuts used to define the charged (Q SV > 0.5) and neutral (−0.8 < Q SV < 0.5) samples. For Q SV > −0.8, the sample is 69% pure in b hadrons. The
separation is estimated to be 1.25 : 1 (1.10 : 1) in the charged (neutral) sample. To reduce the b-fragmentation uncertainty, the lifetimes are extracted using weighted average track impact parameters and a b tag is used in the opposite hemisphere 
1.66±0.06±0.03 ps

New
It is interesting to note that the recent progress in inclusive topological techniques has allowed a reduction of about 25% in overall uncertainty since the last summer conferences. Furthermore, the measurements are becoming precise enough to begin to measure a difference between B + and B are not well known. Therefore, most measurements have concentrated on semileptonic decays and have relied on charge correlations between Λ + c -lepton or Λ-lepton pairs to enhance the signal fraction and control the sample composition.
The OPAL collaboration has finalized a study −0.05 (syst) ps. DELPHI also studied more inclusive final states consisting of Λ-lepton and proton-lepton pairs. These have the advantage of increasing the statistical sensitivity of the measurement but the sample composition is more difficult to control which leads to higher systematic uncertainties. The proton-lepton analysis is unique and proceeds by applying an inclusive reconstruction of b-hadron semileptonic decays which relies on both vertexing and kinematical information. Then, vertices containing an opposite-sign proton-lepton pair are selected, where the proton is required to be the fastest hadron in the vertex and to be positively identified by the RICH particle identification system. A rejection factor of ∼ 10 is achieved for both pion/proton and kaon/proton separation over most of the momentum range of interest (3 to 20 GeV/c). This analysis is only applied to the 1994-95 data sample, corresponding to 2 × 10 6 hadronic Z 0 decays, since the RICH was not fully operational before 1994. The bbaryon lifetime is then extracted from the reconstructed proper time distribution of the proton-lepton sample ( Further improvements are expected in the near future from SLD with the inclusion of the full 1997-98 data sample, corresponding to an increase of ∼ 40% in statistics. In the longer term, the next step in precision will come from experiments at the B Factories and the Tevatron. 
